. Characterization of Myo-II phosphomutants. (A) Schematic of changes in Myo-II localization in the ventral furrow. During a process called cellularization, Myo-II is localized to the basal tips of invaginating plasma membranes, called furrow canals. The invaginating membranes compartmentalize nuclei, forming epithelial cells immediately before gastrulation. At the onset of gastrulation, the Twist transcription factor activates signaling through the small GTPase Rho1 in ventral furrow cells. Rho1 signaling leads to Rok activation, which is thought to phosphorylate and consequently activate Myo-II contractility. (B) Rok intensity increases throughout apical constriction. Mean apical area (magenta) decreases, whereas mean Rok intensity (green) increases (top; n = 67 cells; shaded area is ±SD from the mean [solid line]). Plot of apical area (magenta) and Rok intensity (green) for an individual cell (bottom). (C) GFP-tagged sqh mutants that prevent (mutated to Alanine) or mimic (mutated to Glutamate) phosphorylation are expressed at the same level as endogenous sqh. Western blot of embryo lysates prepared from cellularizing blastoderms probed with -Sqh, -GFP, or -tubulin (loading control). Green arrowhead indicates GFP-tagged Sqh and black arrowhead indicates endogenous Sqh. Germline clones of the sqh 1 allele (indicated by asterisk) were estimated to express one-tenth of the endogenous amount of Sqh of wild-type (OreR) embryos. (D) Endogenous sqh expression in sqh 1 germline clone embryos is 10% of endogenous sqh expression in OreR embryos. Red arrowhead indicates endogenous Sqh. (E) Representative images of XY semisagittal sections and YZ cross sections for cellularizing live embryos. Bar, 20 µm. (F) Images represent fixed cellularizing embryos expressing sqh::GFP (top) or sqh-AE::GFP (bottom) and stained for MBS. Note that MBS localizes to basal furrow canals and to small or large cytoplasmic aggregates in sqh-TS and sqh-AE, respectively. Bar, 5 µm. (G) Representative images of fixed cellularizing ctl-shRNA (top) and MBS-shRNA (bottom) embryos expressing sqh::GFP and stained for MBS. Note that in ctl-shRNA, MBS localized at the cellularization front and in the cytoplasm; however, in the MBS knockdown there is little detectable MBS signal. Bars, 5 µm. Video 7. Phosphomutant Myo-II and MBS knockdown cause the supracellular Myo-II meshwork to stretch and tear. Time-lapse images represent maximum intensity Z projections of sqh 1 germline clones expressing the indicated sqh::GFP transgene and an embryo expressing the MBS-shRNA with sqh::GFP. Fluorescent intensity shown is from GFP signal. Image stacks were acquired on a laser-scanning confocal microscope (LSM 710; Carl Zeiss) at time intervals of 4.5-9.0 s per stack. Video 1. Rok pulses coincide with Myo-II pulses. Time-lapse images represent maximum intensity Z projections of the apical surface of rok 2 germline clones expressing Venus::Rok (wild type) and Sqh::mCherry. Panels are split and merged images are from the same movie (Rok, green; Myo-II, magenta). Image stacks were acquired on a laser-scanning confocal microscope (LSM 710; Carl Zeiss) at a time interval of 8.1 s per stack.
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